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The matter to be omitted is enclosed in brackets, the matter to be added is underlined. The 
original claims have not been renumbered. 

Pursuant to 37 C.F.R. §1.174. a copy of the printed drawings of the '363 patent is 
attached. 
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ing a plurality of successivo printing stations for printing 
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flexographic process and at least one of (he successive 
printing stations prints a second color image ova the first 
color image oring an offset lithographic process in the 
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COMBINED LITHOGRAPHIC/ 
FLEXOGRAPHIC PRINTING APPARATUS 
AND PROCESS 



BACKGROUND OF THE INVENTION 

1. FIdd of the Invention 

The present invention relates in geoeril to printing 
machines and processes sad in particular to a combined 
Uihognphic/flexogrsphic in-line printing apparatus and pro- 
cess. 

2. Description of Related Art 

As used herein* die following terms have the meanings 
indicated* 

ANILOX ROLLER 

A sted or ceramic ink metering roller. Its surface is 
engraved with day, uniform ceils mat easy and deposit a 
thin, cocaroQed layer of ink film or coating material onto me 
plate. In flexo iflcxotnphici presswork. amlox rollers transfer s controlled 
ink fllm from the rubber plate (or rubber-covered roller) Co 
me web to print the image. Anuox rollers are also used in 
remoistenable glue units and to create "screcch-and-sain* 

ANILOX SYSTEM 

The inMng tt***^ commonly employed on flexogrsphic 
presses. An dastomer-covered fountain rotter supplies a 
controlled ink film from the ink pan to the engraved meter- 
ing roller. Alter ink floods me w*—*»*«g roller, the fountain 
roller is squeezed or wiped usually with a doctor blade to 
remove me excess ink. The ink that remains on the metering 
roller is then transferred to me robber printing plate. 
COATER 

A device with a pan to contain the coating material a pan 
roller partially immersed in the coattyouterid contained in 
the pan, and a coater roller to meter off a uniform film of me 
coating and apply it to me printing plate. 

COATING 

An unbroken, dear film applied to a substrate in layers to 
protect and seal it, or to miss it glossy. 
FLEXOCStAPHIC INK 

A quick-drying, fluid ink that is highly volatile or an ink 
mat can be water based and nonvolatile. 
FLEXOGRAPHY 

A method of rotary letterpress printing characterized by the 
use of flexible, rubber, or plastic plates with raised image 
areas and fluid, rapid-drying inks. 
HALFTONES 

Doc-pattern images that have the appearance of 
contmoous-tone images because of the limited resolving 
power of the human eye, This timftarton accounts for aa 
optical morion; small halftone dots, when viewed at the 
normal reading distance, cannot be resolved as individual 
docs but blend into a continuous tone. 
LITHOGRAPHIC PLATES 

A limograpbic plate is preceded wim a ll^sensitrve or 
cahcrwisc Imagcahk coating, and me separation between me 
image and nonimage areas is maintained chemically. The 
image areas must be ina:wcepdve and reftise water sM the 
nonimage areas must be water r ecept i ve and refuse ink. The 
wider the difference mai'ntainrd between the Ink receptivity 
of the image areas and the water receptrviry of die oofllmage 
areas, the better me plate win be, me easier it will run on the 
press, and, consequently, the better the printing. There are 
several types of Uthograpbic plates. The plate is an image 
easier that is said to be pUnographk, or flat and smooth. 
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LITHOGRAPHY 

A printing process in which the image carrier or plate U 
chemzcally treated so (hat the image areas are rect^ve " 

3 OFFSET PRINTING 

An indirect panting method in which the inked image oa 
a press plate is first transferred to a rubber blanket, (hat ia 
turn "offset*" the inked impression to a press sheet lo o&* 
lithography, the printing plate has been photochemical 
10 treated to produce image areas receptive to ink. 
SLURRY - 

A water suspension of fibers or the suspension of pu^at 
and adhesive used to coat papers. U may also induce a 
suspended metallic material such ai uniform- sized metal 
13 piracies or nonunif arm-sized metal oamcle* 
ULTRAVIOLET INKS 

Printing inJo containing an activator that 
poiymerizatioo of binders and solvent* after exposure to • 
source of ultraviolet radiation. — 
» Offset Uthopsphy is a process that i* well known in the 
m*ndutOkestepUnc«ripmca>ed^ 
image and nonprinting area* are essentially on the same 
plane of a thin metal plate and the distinction between them 
u m ai nt a i n e d chemicaUy. There are two basic differences 
m between offset lithography and other processes. First, it i. 
based on the principle that grease and water do not mix 
Second, (he ink is offset from the first plate to a rubber 
blanket and then from the blanket to a substrate oo whack 
printing is to occur such a* paper. 
JO When the printing plate is made, the printing image it 
made grease receptive and water repellaoi and me nonprint- 
ing areas are made water receptive and ink repellant The 
plate is mounted oo the plate cylinder of the pre** which, a* 
it routes, comes is contact successively with rollers wet by 
is a water or dimpming solution and rollers wet by ink. Tee 
dampening solution wets the aoqriaang areas of the plate 
and prevent* the ink from wetting these areas. The ink wets 
the image area* which are transferred to the intpw«~«-« 
blanket cylinder. The inked image is traasf erred to me 
40 substrate as it passes between the blanket cylinder and me 
impression cylinder. Transferring the image from the plate to 
a rubber blanket before tnmfer to tha mhnrat* i* ^ 
offset principle. 
One major advantage of (he offset pdiicipleU that the soft 

49 rubber surface of the blanket creates a dearer impression oa 
a wide variety of paper surface* aod other substrate mate- 
rials with both rough and smooth textures wim a m^m»— 
of press preparation. 

Offset ttthoorapby has equipment for short, medium and 

50 long runs. Both shectfed and web presses are used Sheetfed 
lithography is used for printing advertising, books, catalogs, 
greeting cards, posters, labels, packaging, folding boxes, 
drnlmminias, coupons, trading stamps, and art reproduc- 
tions. Many sheetfed presses can perfect (print both sides of 

33 the paper) ia one pas* daough the press. Web offset is used 
for printing business forms, aewtpapen, preprinted news- 
paper inaerts, advertising literature, catalogs, long-run 
books, encyclopedia*, and magazines, 
to offset lithography, the rubber blanket surface conforms 

« to iiregular printing surface*, resulting in me need for less 
pressure and preparation. U has improved print quality of 
text and halftones on rough surfaced papers. Further, the 
substrate does not contact the printing plate thereby increas- 
ing plate life and reducing abrasive wear Also, the image oa 

&s the plate is right for reading rather man reverse reading, 
Finally, leu ink is required for equal coverage, drying is 
speeded, and smudging and setoff are reduced. Setoff is a 
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coodtdoo thai results when wet ink oa the surface of (he 
press sheets transfers or sricla to the backs of ocher sheets in 
the delivery pile. 

Thus, to summary, conventional lithographic offset print- 
iiig machines or presses comprise one or more image 
printing stations each having a printing roller or a plate 
cylinder to which is fastened a thin bydrophOic. oleophobic 
printing plate having image areas which are oleophilic and 
hydrophobic and background areas which are oleophobic 
and hydrophilic. The plate surface is continuously wetted 
with an aqueous damping solution which adheres only to (he 
background areas and inked with oieo-restnous inks which 
adhere only to the image areas of the plate as wet ink. The 
ink is offset transferred to (be rubber surface of a contacting 
blanket cylinder and then retransferxed to the receptive 
surface of a copy web or a succession of copy sheets, such 
as paper, with an impression cylinder and the ink air dries by 
oxidation and curing after passing through a drying station. 

It is also known to provide the printing rnarhin* with a 
downstream coating station having a blanket roller « n? ci- 
ated with a coating application unit for the application of aa 
overall protective coating over the entire printed area of the 
copy sheets or web. 

It Is known to apply pattern coatings of protective com- 
position by means of blanket rolls by cutting into die rubber 
surface of the blanket to create raised or relief surface areas 
which selectively receive the coaling composition from (be 
application roll for retnnsf er to selected areas of the copy 
sheets in form of pattern coatings. See US. Pat No. 4.796, 
55* 

Lithographic inks are fonnulated to print from psaao- 
graphic surfaces which use the principle (hat grease and 
water do not mix. Lithographic inks are generally very 
strong in color value to compensate for the lesser amount 
applied They are among the strongest of all inks. The 
average amount of Ink transferred to the paper is about half 
that of letter press because of the double split of the ink film 
between the plate cylinder and the blanket cylinder and the 
blanket cylinder and the substrate on the impression cylin- 
der. 

Problems occur in the offset lithographic {recess when 
attempting to print certain colors such as white and la 
particular white on other colors such as yellow because the 
color white wiU be faint and tot sumoentfy strong. In such 
cases, the sheet or paper or substrate requiring the white Ink 
usually has to be run through the same printer several times 
before the white becomes sufficiently strong. 

Further, such colon are not generally priiitatte in an offset 
olographic printing process. This means that the sheets or 
substrate must be removed and transferred to a second type 
of machine using the flexographic process to apply greater 
amounts of ink in successive printing runs to achieve the 
desired print qualify. 
A tike situation ocean with (he printing of slurry-type 
xach as "scratcb-a&d-sniir it which is a 
liquid vehicle with a starry containing an encapsulated 
essence. Such liquid vehicles, because of the nature of the 
slurry, must be printed with a flexopaphk process because 
the anilox rotter can supply greater amounts of ink to the 
flaxo ifkKxnpfcki plat* on the plats cyHader. 

Again, when a liquid vehkk wim a starry having sus- 
pended material therein such as metallic particles is to be 
printed, an offset limographic process cannot be used with- 
out the of the aqueous sotatioa wim nroH!** inks 
which cause a dulling of the image. Further, the above- 
mentioaed double split of the ink film adds to the dulling of 
the image. Therefore, to achieve desired results, the printing 
most take place with a flexographic printing tw^"* 
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Thus, liquid opaque coatings or inks such as white colored 
ink. scraich*and-sniff vehicles, and slurries with metal par* 
tides do oot achieve desired results wbea printed is an offset 
lithographic process and must be transferred from the offset 

3 lithographic in-line machines to a separate for 
printing in a separate run. 

Such requirements not only hinder (he speed of me 
printing process but also require additional time and thus 
increase the cost of the printing. 

10 It would be advantageous to have a continuous in-line 
process in which not only offset lithographic printing could 
take place but in which, in the same in-line process, liquid 
printing vehicles including opaque coalings, such as white 
ink, and slurries containing eacapffllatrd essences or metal- 

is lie particles could also be printed and dried not only before 
the printing of the offset lithographic iaks but also in which, 
after the liquid opaque coatings have been applied, an 
overcoating could be applied to the printed liquid vehicle 
image using the lithopaphk process in (he continuous 

30 ia-iine process. 

SUMMARY OF THE INVENTION 

The present invention provides for a cotitinnoos in-line 
printing process having a phirality of successive printing 

29 stations for printing color images on a substrate. At least on* 
of As stations prints a liquid vehicle image oa a substrate 
with an opaque coating using me flexographic process and 
at least one of the successive printing stations printing a 
second color image over the liquid vehicle image on (he 
prtntf* substrate q if ng the lithographic process in the coa- 
tinoous in-line process. 

In the novel inventive system, a single in-line continuous 
printing process is used. One of the stations may print a 
liquid vehicle image on a substrate that ^""**«"« a slurry 

55 with an encapsulated essence therein utilizing the flexo- 
_ graphic process. Another one of the stations may apply an 
overcoating over the liquid vehicle image on the printed 
substrate using a Uthogrsphk process. Still another of the 
nations may print an aqueous-based vehicle image including 
a rnf p*Tff*d m ^ l M** therein using (he flexognphic 

process to form a metallic coating and (hereafter at least one 
of (he successive printing stations prints a color image over 
the aojoeous-besed vehicle image using the lithographic 

^ obTjbi process In me continuous in-line process. 

WWttvtr ■ ttttfon b wed for Geiofriphk prindot i fltiofrmpkk 
pUte (Imaftl b pUced oa dM blink* cylinder for receMoi tbt liquid 
vchklt ud truuferrint the UqaM vchlck to tht rfrepdvt inrfao oftbt 

prtatlia. Aoilox roller b associated with tht (kiofriphie plate for 
topptyiosj tbt liquid vehicle which nay be aa mqoeoui bared whidt. 

la addition, in such case, a bis>*eiocity air dryer is 
associated win the iaprestioa cytindao/onecrmoreaftbe 
printing stations where the printing oa me substrate is 

ss ™*™nr»g to assist in drying (he ink or liquid vehide printed 
on die substrate while it is oa or near the impiesaioa 
cylinder, before (he substrate arrives at the next successive 
station lor priming, or before printing ocews at 

the next successive station. 

a Thos, if aUo^ vehide so±u while mkU to be prin^ 
ii is printed with a flexographic process whfch deposits a 
sreater amount of ink oa the substrata ttV u* is dried with 
a bjgh-velociry sir dryer wtdk the substrate is on or near the 
iinpcessioa cylinder and pric* to the stmstrate being recei 

as by the next successive station, V desired, at the next suc- 
cessive station the printing of the white liquid vehide may 
again take place thus ensuring the desired intensity of 
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whiteness oo the substrate. Subsequently, at the oca sue- 
ceediag station a printing may take place oa top of the white 
printing and such panting may continue at the remaining 
successive station*. 

Thus, it is an object of the present invention to provide a 
plurality of successive printing stations for printing color 
images on a substrate in a continuous in-line process and in 
which some of the stations print using the Autographic 
process and other of the stations print utilizing the offset 
lithographic process. 

It is also an object of the present invention to print an 
aqueous-based vesicle image including a suspended metal- 
lic material therein using the flexographic process at one 
printing station and at least one toccesaive printing station 
printing a color image over the aqueous-based vehicle image 
using a lithographic process in a continuous in-line process 
or placing an overcoating over the aqueous-based vehicle 
image using the flexographic process and then printing at 
successive stations using the lithographic process. 

It is yet another object of the present invention to provide 
a continuous in-line printing process in which one of (he 
stations prints a liquid vehicle image on the substrate with a 
slurry containing an encapsulated essence using the flexo- 
paphic process and at least one of the successive printing 
stations applies an overcoating over the liquid vehicle image 
oa the printed substrate using the off set limcgraptic process 
in a foninnona in-line process. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other features of the present invention will be 
more flitty disclosed when taken in conjunction with the 
following DETAILED DESCRIPTION OF THE PRESENT 
INVENTION in which like numerals represent like elements 
and in which: 

FID. 1 is a schematic view of a prior art offset lithography 
pi nting stadooa 

FID. % is a generalized deptction of a printing station that 
may be used either as an offset Uthographic station or a 
flexographic printing station and fflnstrates how the stance 
may be converted from an offset lithographic station to a 
flexographic station; and 

FID. 3 illustrates the cootinsous in-line process of the 
present invention ^^^p ifing a plurality of printing flatten, 
each of which can be converted torn an offset lithographic 
printing station to a flexographic printing station as well as 
a final ****H»g station, 

DETAILED DESCRIPTION OF TUB PRESENT 
INVENTION 

FX}. 1 is a srrrmatfr representation of a weU-knowa 
offset tonography printing station It ha ving a pdate cylinder 
IX a blanket cylinder 14 f and an iiBfrasioacyUader l&lfce 
printing medinm or substrate, such as paper 2* either in 
sheet form or web, is fed over the impression cylinder 16 in 
printing contact with (he blanket cylinder 14 to receive the 
image sod then passes over the paper transfer cylinder 18 
win the image printed thereon. An inking system 2t well 
known in the art. transfers the ink from the ink supply to the 
plate cylinder IX Tins is a typical offset limogripayprJjiriag 
station. 

As disclosed in VS. Pat. No. 4,791556, offset limo- 
araphic printing generally have a plurality of 

in-Une liquid application stations at least one of which is an 
ink image printing station for printing lithographic ink 
images on to suitable receptive copy sheets. The final 
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downstream liquid Application station is a coating »t r K "*- 
cioQ station for printing a protective ud/cr aesthetic coating 
over selected portions of or over the entire ink-image printed 
surface of the copy sheets and can also be used to print 
5 metallic coaxings or slurry. As stated ia US. Pic No. 
4.796 J56. two liquid application stations are shown, (he 
laser including a coating apparatus aad the first station being 
- a conventional offset image printing station. The coating 
application printing station is one that can be modified to 

10 convert it either permaaendy or utermitxendy to a coating 
station from an offset lithographic station. 

Such a station is illustrated in FIG. 2 herein. The station 
30 comprise* a housing 33 which includes therein a plate 
cylinder 34 that is fed with ao ink system of rollers 34 that 

is take ink from aa ink supply 38 and transfer it to me plate 
cylinder 34. A blanket cylinder 44 is in ink transfer rela- 
tionship with the plate cylinder 34 and the impression 
cylinder 42 where the image is transferred to a substrate 
passing between blanket cylinder 4* and impression cyun- 

s dei 43 as blanket cylinder 44 rotates in the direction of arrow 
52. This is a conventional offset lithographic printing sta- 
tion. When it is desired to convert that station into a coater 
station, the coater apparatus 43 has a coater head 44 indnd- 
ing a supply of liquid coating and an imlax roller 44 that can 

23 be moved such that it cm be in contact with either me 
blanket cylinder 44 for direct printing or the place cylinder 
34 for offset printing In this case, me ink rollers 34 for me 
lithographic system are removed from engagement with me 
platecytoder34maweil-taowninanner.T^ 

30 includes a motor device 45. an arm 47, and a pivotal 
connection 48 mat connects the coater head 44 with me 
remainder of the aasembry. 

As stated previously, the offset lithographic m^r^n * of 
FIG. 2 is converted as shown therein to a coater that is used 

33 only in the last stage of an ia-tinc printing process. It has not 
been able to be used in stages other than the last printing 
station because the ink that is placed oo me blanket cylinder 
by means of an anuox roller is soil wet when it arrives at the 
s ubs eq u ent stations, thus ranting smearing of the printed 

40 material and causing a general fmpoMihafty of printing 
other information thereon. However, applicant has modified 
the station shown ia FIG. 2 by the addition of a high- vdocity 
air dryer 54 that is usorittrri with the impression cylinder 
42 dfrectry ate the ink is transferred from the blanket 

45 cyuaderm ^ substrate on u^inmres 

using fiexopaphk inks, or aqueous coatings which are 
naturally quick-drying Inks, and the high-velocity air dryer 
54 located at the point where (he ink is applied to the 
substrate on the impression cylinder, the ink is sufficiently 

so dried when it passes to the next station (bat further printing 
can tike place on the p**"—* substrate* 

Thus, as showi ia FKX 3, a coaveatioaal in-line offset 
l it ho graphi c printing inachine 52 is thowi having aa appa- 
ratus to feed paper Into the said machine, referred to as a 

59 feeder 54, printing stations 54, 58, 44, 42, and 44 and a 
coating station 64. A delivery station 41 receives the printed 
material or substrates. Thus there are a plurality of succes- 
sive printing stations 54, 58, 44, 62, and 44 for printing color 
images on the substrate in a contrnoons in-line process. Any 

tt one of the printing stations 54-44 caa be modified as 
generally shown therein and as illustrated in FR}. 3 to print 
a first color image using the flexotraphic process. Toe 
succeeding printing stations can men print a second color 
image over the first color image using the limographic 

65 process ia the continuous in-line process. As illustrated ia 
FIG. 2, (he flexographk procesi printing station includes the 
blanket cylinder 4t and the impression cylinder 41 A 
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olographic plate 41 oo the blanket cylinder 44 has an 
image thereon far receiving the first color from the anilox 
roller 44 and transferring that first color image to the 
impression cylinder 42 far printing on the substrate. The 
high- velocity air dryer 54 thus dries the flexograpfaic ink oo 
me substrate and_ passes (he substrate to the subsequent 
printing station. Thus in FIG. 3. station 54 may be f ~-^ff>^ 
as generally shown (herein and as illustrated in FIG. 2 and 
a flexograpfaic ink can be printed thereon at station 54. (tied 
by the high-velocity sir dryer 54, and coupled to subsequent 
in-Une stations 58-44 for further printing a second or more 
color images over the first color image using the offset 
lithographic process in a continuous in-line process. The 
fiexographic printing station shown in FIG. 2 may print a 
liquid v ehide image on the substrate with a slurry contain- 
ing an encapsulated essence. Al at least one of the successive 
printing stations 58-44 an overcoating may be applied ova 
the liquid vehicle image on the printed substrate using the 
flexograpfaic process in the continuous in-line process. Tbe 
overcoating may be an aqueous overcoating, or an ultravio- 
let overcoating. In addition, me substrate may be a sheet or 
a web 24 a* illustrated in FIG. 1 or it may be single sheet fed 
in the continuous in-line process from the stack sheets 
shown at 54 in FIG. 3. 

Further, the modified flexograpfaic printing station 34 
shown in FIG. 2. as stated previously, may be any one of me 
station* 54-44 in FIG. 3, and as illustrated by stations 54 and 
58, and may print an aqueous-based vebide image ivrndtng 
a suspended metallic material therein using the Olographic 
process to form a metallic coating. Again, after it is dried by 
the high-velocity air dryer 54, it may be passed to one of the 
successive printing stations for printing a color image over 
the aqueous- based vesicle image using the offset litho- 
graphic process in the contiimoas in-line process. The sus- 
pended *— may include unifoxxn-sized metal particles 
to form (he metallic coating or it may include ooaoniform or 
miiiripi# .qy [ ^| metal particles to form the mr^llfc coating. 

The present invention is especially useful when a liquid 
opaque coating must be printed such as a white color ink, In 
that case, it may be desirable to have bom stations 54 and 58 
modified as shown in FIO. 3 and as illnstrated in detail in 
FK}. 1 Id such case, the aulas roUer 44 at each station 
delivers the white ink in the same pattern to the flexopapfak 
plate 41 on the blanket cylinder 44 for transfer to me 
substrate on (he impression cylinder 41 As the substrate 
puses the hign-vdodry drying station 54, the ink Is dried 
and (tie second station may again print the same white 
pattern on the substrate to increase (fee quality of the white 
ink appearance after it is applW to the substrate. 

Thin, the staoVoa or stations that are converted to flexo- 
paphic printing stations may have an ink-providing means 
46 at the printing station for applying a flexograpbic ink to 
the blaaket cyUnder to form the image. A substrate receives 
the flexopmphk ink image transfer iron the blanket cy^^ 
and at least one snbseqoffpt printing station in the in-line 
process receives the image-printed substrate and prints an 
additional coated ink image on the substrate on top of the 
flexographic ink image using offset lithography. The addi- 
tional colored ink images that can be printed oo top of the 
flexographic ink images can be conventional Umopapbic 
inks or waterless inks. 

Further, the colored ink images may be printed with 
halftone screening processes. The flexcfrapoic ink image 
and (be colored ink images may also be pr1n f *** in solids 
aodVor halftone printing plates in sequence and in registry in 
successive printing stations to produce a multicolored image 
oo the substrate. Farther, the printing apparatus may include 
a sheetfed press or a web press. 
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la the {reseat uvenboa. at least ok of die aexograrjhic 
printing stations prints an image with liquid vehicle slurry 
containing an encapsulated essence. In mother embodiment, 
at least oae of (he printing anions pants an image with a 
3 water-based liquid vehicle containing suspended particles 
that are either uniform or nonuniform in size. The suspended 
particles may be metallic parades up to substantially 16 
microns ia diameter. 

The present invention may also use the metallic color 
l0 printing process as discl os ed in commonly assigoed U-S. 
Pat. No. 5370,976 incorporated herein by reference in its 
entirety. 

In one aspect, the aovelry of the present invention is to 
create a flexographic printing station that can be used at one 

is of a plurality of printing stations in a continuous in-line 
process and in which* at a subsequent printing station, a 
lithographic process may be used to print over the liquid 
vehicle (Tinted by the flexographic station. 
Tbos, there has been disrlosrd an apparatus for a com- 

20 bined liihograpbic/flexographic printing process that 
includes a phrrakry of successive printing stations for print- 
ing color usages on a substrate ia a continooas in-line 
process and wherein one of the stations prints a first color 
image using the flexopaphic process and at least one of the 

u successive priating stations prints a second color image over 
the first color image using the Umopsphic process in at) 
/ ** s *ff Hp n O Bt in-line p ro ces s. 

Wmle the inventioo has been described la connection 
vim a preferred ernbodiment, it is not intended to limit me 

M scope of the invention to me particular form set forth, but, 
on the coftfrsry, it is intended to cover such alternatives, 
modifications, and equivalents as may be indoded within 
the spirit and scope of the invention as defined by (he 

, 3 * P ^Sdaim* ilM 

1. Apparatus for i combined Umographk/flexofraphlc prlndng 
process comprising: 

■ substrate; 

■ plurality of successive priadnf itadons for priadng color Images 
oo the substrate lo a continuous Inline proceu; 

oae of laid ttadooi comprising a flexographic printing itadoa for 
printing i liquid vehicle image oo laid substrate with a slurry containing 
aa encapsulated e»eoct uslog toe flexographic proceu; 

at least ooe of said successive printing itadons being a titfaofraphlc 
priadng itadoo; aod 

ao overcoadog applied over the liquid vehicle Image on the printed 
lutwtratt at at least ooe of said successive lithographic priadng nations 
using the lithographic process Id Jiid coodooous ia-Uae process. 

2. Apparatus as In claim 1 wherein said overcoadog ia aa 
aqueous overcoadog. 

3. Apparatus as lo claim 1 wherein said overcoadog Is ao 
ultraviolet (ok overcoadog. 

4. Apparatus as la claim 1 whereto; 
said lubitrate is a paper sheet: aod 
said apparatus Includes a sheet feeder. 

5. Apparatus as la claim 1 wherein: 
said substrate to a web; and 

said apparatus Includes a web feeder. 

6. Apparatus for a combtoed Utbographic/flexographic prlndng 
process comprising: 

a plurality of successive priodag ttadoos for prlndng color Images 
oo a substrate in a coadouous Io-Uoe process; 
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one of laid nations comprising a flexographic priodag itadoa 
printing as aqueous-based vehicle iraigc using the neiographic process 10 
form a metallic coadng; 

a impended metallic material being included ia laid aqueous-based 
vehicle Image; and 

at least oat of the successive priodag stadoas comprising ao offset 
lithographic priadog station priodag a color image over the aqueous-based 
vehicle image using the offset lithographic process In said coodnuous In* 
lloe process. 

7. Apparatus as In claim 6 wherein said impended material 
Includes ualfornvsUed metal particles to form laid metallic coadng. 

8. Apparatus as En claim 6 wherein said suspended material 
includes aonuniform-sized metal particles to form laid metallic coadng. 

9. Apparatus as In claim 6 further including: said flexographic 
prfodng stadoa including a plate cylinder having a flexographic plate 
thereon, a blanket cylinder, and an Impressioo cylinder, 

a flexographic plate Image transferred from said plate cylinder to 
laid blanket cylinder, said Image being formed of said metallic coadng, 
said blanket cylinder transferring said metallic coadng to said impression 
cylinder for prindng said flexographic plate Image on said substrate; and 

aa anilox roller associated with said Oeiogrspok plate for supplying 
i aid aqueous-based vehicle containing said suspended metallic material to 
said flexographic plate. 

10. Apparatus for creating a combined lltbographk/flexofraphlc 
priadog process comprising: 

a plurality of successive printing stations for printing color images 
on a substrate in a continuous in-Une process; 

oae of said stations comprising a flexographic printing stadon for 
printing a first color image using the flexographic process; and 

at least one of the successive printing stations comprising an offset 
lithographic printing station for printing a second color Image over the 
first color Image using the offset lithographic process in said coodnuous In- 
line process. 

1 1. Apparatus as In claim 10 further Including: 

said flexographic printing station Including a plate cylinder, a 
blanket cylinder, and an Impression cylinder, 

a flexofrapbk plate on said plate cylinder, 

aa anilox roller associated with said Oexograpbic pUta for i applying 
a first color to said flexographic plate to form said first color Image; and 

said blanket cylinder receiving said first color (mage from said plate 
cylinder and transferring said lint color image to said Impression cylinder 
for printing on said substrate. 

12. (Amended) Apparatus for creating a combined 
Uthographk/flcxographk printing process comprising: 

a substrate; 

a plurality of successive printing stations for prindng color Images 
on the substrata la a continuous in-line process; 

at least two successive ones of said printing stations being 
fiexography stations and comprising: 

(1) a supply of liquid coating; 

(2) a place cylinder associated with a blanket cylinder, said plate 
cylinder having a flexographic plate thereon; 
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(3) id snilox roller associated with »Jd liquid supply cotdog and 
laid plate cylinder Tor delivering iiid liquid coating to tald (InograpbJc 
plate to form aa Image for transfer to laid blanket cylinder, 

(4) aa Impression cylinder noldina; laid substrate for receMog laid 
liquid coadog Image transferred from laid blanket cylinder and printing 
laid Image oa laid substratel,); 

laid ac least two flexogriphy stations prladog the »mt liquid coating 
Image in sequence and In superimposed reladombip; and 

at least one offset lithographic printing itadoa |for) receMog laid 
substrate and prindng over said liquid coadng image. 

13. Apparatus as in claim 12 wherein said liquid coadng image 
printed on said substrate is a white color Ink. 

14. Apparatus as In claim 12 farther including an air dryer 
associated with each of said impression cylinders on said flexogriphy 
stadons, said air dryer having sufficient air velocity for drying said liquid 
coadng before the substrate Is transferred to the successive prindng stadoo 
In laid continuous in-line process. 

15. Apparatus for a combined tlthographlc/flexograpfalc prindng 
process comprising: 

a plurality of successive prindng stadoos for prindng color Images 
on a substrata in a coadnaous In-line process, said prindng stadons 
including both lithographic and flexographic prladag stadoaa; 

a blanket cylinder at at least a first one of said flexographic prindng 
itadons; 

flexofraphk Ink-providing means at laid at least first one of said 
fleiographk prindng itadons for applying a flexofraphk Ink to said 
blanket cylinder to form an image; 

a substrata for receiving said flexographic Ink image transferred 
from said blanket cylinder, and 

at least one subsequcat lithographic priodog ttadon la tald In-line 
process Tor receiving said image printed substrate sod prindng an 
additional colored Ink Image on said substrate oa top of said flexofraphk 
ink f mage using offset lithography. 

16. Apparatus as In claim IS further comprising: 

a platt cylinder at said at least first one of said flexographic stadons; 

a fleiographk plate oo said plate cylinder for receiving and 
transferring said flexofraphk Ink to said blanket cylinder, and 

said fltxographk ink-providing means i Deluding a fleiographk ink 
■apply and aa aattox rolkr associated with said ttexographk Inksupply for 
transferring said flexofraphk Ink to said flexographic plate. 

IT. Apparatus for a combined Utbofraphic/ flexofraphk prindng 
process for prladag a multicolored image comprisiof : 

a plurality of successive prindng stations for printing color on a 
substrate la a continuous In-line process, said prindng stadons including 
both Utbofrapbk and fleiographk prindng stadons; 

at kast one of said flexofraphk prindng stations bavlag : 

(1) a plate cylinder and a blanket cylinder, said plate cylinder 
including a ttexographk plate having aa (mage thereon Tor transferring a 
flexofraphk color Ink Image to said blanket cylinder, 

(2) an etched anilox roUer for applying a flexofraphk color lak to 
said flexofraphk plate on said plate cylinder 



11 

(3> an impression cylloder la lok-trsasfer relationship with said 
blanket cylinder for transferrin! iaid flexograpbk color ink Image from 
said blanket cylinder to laid i ubttratt; and 

at least one of said succeeding printing stadoos being a Utbograpbk 
printing station using offset lithography for printing additional colored Ink 
Images on top of said flexograpbk ink image. 

18. Apparatus as In claim 17 wbereia said additional colored ink 
images are formed with lithographic inks. 

19. (Amended) Apparatus as In claim 17 whereto at least one of 
the said colored ink images (are] Is formed with a waterless {Inks) ink 

20. (Amended) Apparatus as In claim 17 further Including an air 
dryer adjacent to said Impression cylinder for drying the colored 
flexograpbk ink Image transferred to said substrate before said additional 
colored ink Images are printed thereon. 

II. Apparatus as in claim 17 further Including halftone printing 
plates for printing said colored ink images. 

32. (Amended) Apparatus as la claim 17 wherein said colored 
fleiographic ink image and said Utbotraphk colored Ink images are 
printed as toUd colors and/or with halftoot printing plates la sequence and 
io registry io said successive printing stations to produce said multicolored 
image on said substrate. 

13. Apparatus as In claim 17 wbereia said printing apparatus 
Includes a shctt-fed press, 

24. Apparatus as In claim 17 wherein at least one of said 
flexograpblc printing stations prints said flexograpbk ink Image with 
liquid vehicle slurry containing an encapsulated essence. 

15. Apparatus as in claim 17 wbereia at least ooe of said priotiog 
stations prints said flexograpbk Ink image with a water-based liquid 
vehicle containing suspended particles. 

26. Apparatus as in claim 25 wherein said suspended particles are 
uniform Io size. 

27. Apparatus as In claim 25 wherein said suspended particles are 
nonuniform in size. 

28. Apparatus as in claim 25 wherein said suspended particles are 
metallic particles, 

29. A method of combining lithography and fleiographic printing 
io a continuous In-line process comprising the steps of: 

providing a plurality of successive Uthographk/flexographic printing 
itations for printing colored Ink images on a substrata; 

printing a flexograpbk ink Image on said substrate at at least on* of 
■aid flexograpbk stations; 

trans f erring said printed substrata to at least ooe subsequent 
printing station Io said continuous In-Uoe 
process; and 

printing colored Ink Images |oo top of) over said flexograpbk Ink 
Image at at least ooe of t aid subsequent Utbograpbk printing stations with 
an offset Utbograpbk process. 

30. A method u in claim 29 further comprising the step of drying 
said flexograpbk ink Image on said substrata with an air dryer prior to 
printing said colored iok images thereon. 

31. A method as in claim 29 further indadlng the step of printing 
a coating on top of said colored Ink Images at one of said plurality of 
subsequent printing stations. 

32. A method as (n claim 29 wherein said colored Inks forming 
said colored Ink Images are waterless. 

33. A method as in claim 29 wherein said colored Inks forming 
said colored Ink Images are In a solvent-based liquid vehicle. 
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34. (Amended) A method as io claim 29 further Including the steps 
of: priadog a slurry on said substrata at aoy of said printing stations In 
said continuous in-line process; 

using an encapsulated essence in said slurry; and 
prindog an overcoating (over| on top of said slurry at a subsequent 
printing station in said in-line process to protect said essence. 

35. A method as in claim 34 further Including the step of prindog 
an aqueous-based coating over said slurry. 

36. A method as in claim 34 further including the step of prindog 
an ultraviolet coating over said slurry. 

37. A method of combining offset lithography and Oeiographic 
prindog in a continuous lo-lloe process comprising the sups of: 

providing a substrate; 

applyiog a (leiograpblc ink to a blanket cylinder in a pattern with a 
coadog bead at a first fleiographk prindog station; 

transferring said pattern of fleiographic Ink from said blanket 
cylinder to the substrate: and 

printing a waterless ink pattern over said fleiographk Ink pattern 
on said substrate at at least ooe subsequent offset lithographic printing 
station lo said continuous in-line process. 

38. A method of combining lithography and fleiographk prindog 
in a continuous in-line process comprising the steps of: 

printing an aqueous-based vehicle Image having suspended particles 
tbereio on a substrate at a first Qeiographk prindog station; 

transferring said image printed substrate to at least one additional 
printing station lo said continuous lo-Une process; and 

prindog additional colored ink images on said printed substrate over 
said aqueous-based vehicle Image In an offset lithographic process at said 
at least one additional prindng station la said In-line process. 

39. A method of combining lithography and Qeiographk printing 
In a continuous io-iine process comprising the steps of: 

(1) providing a plurality of successive prlo Hog stations for 
prindog liquid vehicle images oo a substrate In said lo-Uoe continuous 

(2) utilizing an aniloi roller to transfer a liquid ink as said liquid 
vehicle to a fleiographk plate image at at least one of said printing 
stations; 

(3) printing said liquid ink from said fleiographic plate Image to 
a substrate; 

(4) transferring said printed substrate with said liquid Ink (mage 
to a subsequent prindng station la said In-Unt printing process; 

(5) repeating steps (2H*> « subsequent printing stations to said 
In-Une process to achieve a desired opacity ink Image on said substrate; 
and 

(6) printing an ink pattern over said fleiographic Ink Image using 
an offset lithographic process. 

40. A method as in claim 39 farther including the step of 
additionally prindng colored ink images over said liquid Ink Image oo said 
substrate at subsequent ones of said printing stations in said in-line 
process. 

41. A method as (n claim 40 wherein said liquid Ink is an opaque 
white color. 
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41. The apparatus of anv of claims 1.6, 10. II. |Sand 17. wherein 
the mbitrite ii printed on both ildei In one phi during the condnuoui lo» 
line proem, 

43. The method of anv of claims 19, 37. 38 or 39 wherein the 
mbitrate li printed on both ildei In ooe pan during the condnuoui In-line 
proem. 

44. Apoiritui for i combined llthographlc/fleiographte printing 
proem compritiog : 

i tubtmte; 

a plurality of luccesiivc printing lUdom for depoilting a leries of 
Imigei on one ride of i mbitrate in a condnuoui in-line p roc en; 

one of laid nations comprising; a fleiographlc printing itadon for 
printing a liquid vehicle Image on laid mbitrate using a fleiographlc 
process; and 

ai least one of laid luccesitve printing; nations being a jlrhog ra p hi e 
printing itadon; 

whereby iiid . mbirrate li printed oa top of or on the opposite tide of thai 
previously printed at at lent one of laid luecesilve lithographic printing 
itadom using the lithographic procesi In laid condnuoui In-line proceii. 

45. Apparatui m in claim 44 wherein at least one of tald Images 
at the fleiographlc nation ii a coating material. 

46. Apparatoi ti In claim 44 wherein at lent one of laM image* 
at one of the lithographic itationi ii an Ink. 

47. Apparatus aa in claim 44 wherein: 
laid mbitrate Is a paper inter, and 
laid i ocarina Include! a ibett feeder. 

48. Apparatus ai In claim 44 wherein: 
laid mbitrate is a web; and 

laid apparatus Includes a web feeder. 

49. An apparatui for a combined llthographlc/fleiogriphic 
printing proem comprising: 

a plurality of lucccssive printing itationa for depositing a wriei of 
images on a substrate In a continuous In-Une proceti; 

one of laid nations compriilng a fleiographlc printing itadoo 
printing an aqueous-based vehicle on one ilde of the substrate uilng the 
fleiographlc proem to form a metallic coating Image; . 

a loipended metallic material being Included In laid aqueous-based . 
vehicle-, and 

at leait one of the successive printing stations compriilng an offset 
Hthographk printing itation printing a color Image on too of the aqueous 
baaed vehicle or on the opposite ilde to that previously printed tiling the 
offtet lithographic process in laid continuous io-Hoe process. 

50. Apparatus for creating a combined Uthographk/nciogTapblc 
printing process comprising: 

a plurality of successive printing iUdoas for depositing a series of 
I mages on a substrate In ■ continuous In-line procesi; 

one of tald stations comprising a fleiograpbic printing nation for 
printing a flnt color Image using the flciographic proem; and 

at least one of the other successive printing stations comprising an 
offtet lithographic printing itadon for printing a second color Image on the 
reverse side of the substrate of the flnt color Image using the offtet 
Utaoermphk pro cess In laid continuous In-Une procew. 

51. Apparatus as In claim 49 wherein said suspended material 
include* nonuniform-iUcd metal particles to form laid metallic coadog. 

St. Apparatus as In claim 49 further Including: said fleiographlc 
printing itadoo Including a platt cylinder having a fleiographlc plate 
thereon, a blanket cylinder, and an Impression cylinder; 

a fleiograpbic plate Image transferred from laid plate cylinder to 
laid blanket cylinder, said Image being formed of said metallic coating, 
laid blanket cylinder transferring laid metallic eoatfag to said Impression 
cylinder for printing said fleiotraphk Plate image on laid sabstrate; sad 

an a olio x roller associated with said fttiotraphlc plate for mpplytog 
laid aqueous-based vehide containing said impended metallic material to 
laid fleiographk plate. 

53. Apparatus for creating a combined Uthographk/fleiographic 
printing proceti comprising: 

a plurality of successive printing stations for depositing a series of 
image* on a substrate In a cootinuous In-line process; 

one of said nations comprising a fleiographlc printing itadoo for 
printing a first color Image using the fleiotraphk process; and 

at least one of the other mcceiilve printing stations comprising an 
offtet lithographic printing itation for printing a second color Image on the 
reverse side of the mbitrate of the flnt color Image using the offset 
lithographic procesi In laid continuous In-line process. 
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54. Apparatus as In claim 53 further Including: 

tald fleiographk printing Madon Including a pla te cylinder. « 
blanket cylinder, and an Impresilon cylinder. 

> fleiographk Plate on laid plate cylinder. 

an aniloi roller modated with laid fleiographk plate for supplying 
a flnt color to tald fleiographk plan lo form mid flnt color Image: and 

laid blanket cylinder receiving. U*d flnt color Image from »ald plate 
cylinder and transferring tald flnt color Image to said Imprcsiloa cylinder 
for printing on laid nibstrate. 

53. Apparatus for creating a combined llthograoblc/nciogriphic 
priodng proceii compriiing: 

a mostrate; 

a plurality of lotccsiivc priodng nations for depoilting a lerles of 
Images on a mbnrate la a continuous Inline process; 

at least one of laid printing nations being nexograpbic nations and 
comprising: • 

LU impplYoniqoM coating-, 

il) a alate cylinder anocJated with a blanket cylinder, said plate 
cylinder having a fleiographk plate thereon; 

(3) an aniloi roller aiiodated with laid liquid supply coadng and 
laid) plate cylinder for delivering laid liquid coadng to laid fleiographk 
plate to form; an Image for transfer to laid blanket cylinder, 

(4) an Impresilon cylinder for receiving laid liquid coating Image 
transferred from tald blanket cylinder and printing said Image on one lide 
of said lubitrate; and 

at least one offset llthographk printing itadon for receiving said 
lubstrate and printing on top of or on the opposite side to that previously 



UJ 56. Apparatui as In claim 55 wherein said liquid coating Image 

:~T printed on said substrate li a white color Ink. 

i 57. Apparatui as In claim 56 further Including an air dryer 

| fi asiociated with each Impression cylinder on each fleiographk itadon. laid 

j* '- air dryer having sufficient air velocity for drying laid liquid coating before 

N the substrate la transferred to the mccesilve printing nation In said 

yj continuous In-line process. 

r: 58. Apparat us fo r ac ombtaed lithographic/ fleiographk printing 

U i process comprint,: 

a plurality of successive printing stations for depositing a leriea of 

~_ Images on a substrate In ■ continuous In-line procesi. iiid printing lUdom 

LJ Including both lithographic and at least two fleiographk priodng itariom; 

i f=. a blanket cylinder at at least a flnt one of laid fleiographk Prin ti ng 



fleiographk Ink-providing means at the other of laid fleiographk 
printing stations for applying a fleiographk Ink to said blanket cylinder 
t o form an Image on one side of a substrate; 

a substrata for receiving said fleiographk Ink Image transferred 
from said blanket cylinder, and 

t\ Ifsaff one wbaequenl llthographk printing station in said In-line 
process for receiving said image printed lobitrate and printing an 
addition*! colored Ink Image on laid substrate on top of said fleiographk 
Ink Image or the opposite side to that previously printed using offset 
lithography. 

59. Apparatus as In daim 58 farther comprising: 

a Plata cylinder at laid at jeast flnt one of said fleiographk nations ; 

a fleiographk plate on laid Plata cylinder for receiving and 
transferring said fleiograpbic Ink to laid blanket cylinder, and 

said fleiographk Ink-providing means Including a fleiographk Ink 
supply and an aniloi roUcr associated with said fleiographk Ink supply for 
transferring iiid fleiographk Ink to laid fleiographk plate. 

60. Apparatus for a combined lithographic/ fleiographk printing 
process for printing a multicolored Image comprising: 

a plurality of successive printing stations for depositing a series of 
Images on a substrata In a continuous In-Une process, said printing nations 
Including both llthographk and fleiographk printing stations; 

at least one of iiid fleiographk printing stations having: 

(11 a plate cylinder and a blanket cylinder, laid plate cylinder 
Including a fleiographk plate having an image thereon for transferring a 
fleiographk color Ink Image to said blanket cylinder. 

(21 an etched aniloi roller for applying a fleiographk color Ink to 
said fleiographk plate on laid plate cyUnden 

(3) an Impresilon cylinder In Ink-transfer relationship with laid 
blanket cylinder for transferring laid fleiographk color Ink Image from 
laid blanket cylinder to one aide of laid lubnrate; and 
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at !?««! on? of tueceeding printing stadoos bring a lithographic 
printing nation uslngoffsct lithography for printing addldonal colored Ink 
Images oo top of nid fleiog noble ink image or on the oppoilta tide to that 
that previously printed. 

61. Apparatus at In dalm 60 wherein said addldonal colored Ink 
Images are formed with lithographic Inks. 

61. Apparatus ts In claim 60 whereto at leait one of laid colored 
Ink Image* it formed with a wateriest Ink. 

63. Apparatm a> In claim 60 further Including , an air dryer 
adjacent to said Impression cylinder for drvlng the colored fleiographk 
ink Image traosferred to laid substrate before laid addldonal colored lok 
image* are printed them) p. 

64. Apparatm aa In claim 60 farther Including halftone printing 
platei for printing said colored Ink Image* 

65. Apparatm aa In claim 60 wherein said colored fleiographic Ink 
Image and said llthotraphk colored lok Images are printed aa wild colon 
tod/or with halftone printing plates In tequeace and In registry In laid 
luccesslve printing stations to produce said mutticolored Image on said 
substrate. N 

66. Apparatus ai In claim 60 wherein said printing apparatus 
includes a sbect-fed press. 

67. Apparatus aa In claim 60 wherein at least one of said 
fleiographk printing stations prints said fleiographk Ink Image with 
li quid vehicle slurry containing an encapsulated essence. 

68. Apparatus aa in claim 60 wbcrrio at least on* of said printing 
its do pi prints laid fleiographk Ink Image with a water-bated liquid 
vcntele containing suspended particles. 

69. Aooaratna aa In cla im 68 wherein said suspended particles are 
uniform la ibe. 

70. Apparatus as In claim 68 wherein said suspended particles are 
nonuniform In ttzc. 

71. Apparatus aa In claim 68 wherein said suspended particles are 
metallic particles. 

72. A method of comblalot Uthography and fleiographk printing 
In a continuous In-line process comprising the steps of: 

orovldlot a plurality of successive lithographic/ fleiographk printing 
stadons for depositing a series of Images on a substrate; 

printing ao Image aa one of said thin controlled layers on one side of 
said substrate at at least one of said fleiographk stations; 

transferring said printed substrate to at least one lubsequent 
printing station In said continuous In-line 
process; and 

printing an Image on the reverse side of said substrate having said 
fleiographk Ink Image, at at least one of laid other subsequent 
Uthographk printing stations with ao offset lithographic process In the 
continuous lo4loe process, 

73. A method as In daim 72 farther comprli lot the step of drying 
said fleiographk lok Image on laid substrate with an air dryer prior to 
printing said colored Ink Images thereon. 

74. A method as In claim 72 further locludlog the step of printing 
a coating on top of said colored ink Images at ooc of said plurality of 
mbsequeot printing stations. 

71 A method as la claim 72 wherein said colored Inks forming 
said colored Ink Images art waterless. 

76. A method as In claim 72 wherein said colored Inks forming 
said colored Ink Images are la a solvent-bat ed lipoid vehkie. 

77. A method aa In dalm 72 farther lododlng the step* oft 
priodBg a slurry oa oat side of said aobi trttt at aay of said printing 

t tattoos In said continuous la-ilae process; 

using aa encapsulated essence In said slurry, and 

printing aa ink on the reverse tide of said subitratt at a subsequent 

printing station la said la-Uae process. 

78. A method as In claim 77 further Indndlng the step of printing 
aa aqueous-based coating over laid slurry. 

79. A method as In dalm 77 further ladudlng the step of printing 
an ultraviolet coating over said slurry. 

80. A method of combining offset Uthography and fleiographk 
printing la a continuous In-line process comprising die steps of: 

providing a substrate; 

applying aa" Ink or coating to a blanket cylinder In a pattern with a 
coating head at a fleiographk printing station; 

transferring said pattern of Ink or coating from said blanket cylinder 
to one side of the substrate; aod 



priodng a wateriest Ink pattern on the reverie ildt of laid lubirrate 
it it Imi one lupscguent offset lithotraohk printing itadon in nid 
condnuous In-line process. 

81. A method of combl olnt Uthotrtpbv and fleiotrapblc printing 
In a coodnuoui In-Hoc proem compriilng the itepi oft 

printing an aqueous-fetstd vehicle having impended particles therein 
on one ilde of ■ lubstrate it ■ flciographlt prindot mdoa to form an 
I mate: 

transferring laid Image printed lubstrate to at lent one additional 
printing nation la laid continuous In-line p roc en; and 

printing additional Images on the reverie ilde of laid printed 
lubstrate In an offset llthogrtohk proceia at laid at lent one additional 
printing nation In laid In-Une process. 

81. A method of comblnlnt llthofrtohv and fleiograohic prindat 
In a condnuous Inline proem compriilng the iteps of: 

(I) providing a plurality of mcceiilve printing ittrtons for 
depositing a leriei of Imatei on a inornate In laid Inline condnuoua 



(2) utilizing an anllot roller to transfer a liquid Ink as one of nid 
thin controlled livers to a fteiographlc plate Image it at lent one of said 
printing nations; 

(3) printing laid Uould Ink from laid Bcsograpok plate Image to 
one ilde of ■ lubstrate; 

f4> traniferring laid printed lubitrate with I aid liquid Ink Image 
4f to a lubsegpcnt printing; nation In laM In-Unt printing proem; 

iji IS) repeating iteps I1H41 at lubteqoent printing itadona In laid 

In-line proem to achieve a desired opacity Ink Image on the one ilde of 
^ laid lubitratr. and 

i=k (6) printing an Ink pattern on the reverse tide of said substrate 

j== mln| an offset lithographic process. 

&i 83. A method as In claim 81 farther Including the itep of 

Sj additionally Printing ink Imatcs over said liqoJd Ink Image oo laid 

j; lubstrate it subsequent ones of laid printing stations In laid In-Unt 

M=f proem. 

fp. 84. A method m In claim 83 wherein laid liquid Ink Is an opaque 

~ : - white color. 

= 85. A method of combining offset lithography and fleiotriphy 

q«lng a plurality of luceesslve printing stations In ■ continuous In-Une 
'yZ process, at least one of laid nations comprising a fleaotraphk printing 

y = mtion for printing ao Image on laid substrate oslog a fleiographk ' 



ID printing an Imtgt at one or more of said printing stations on 
a laostnte oslog an offset lithographic process; 

tli transferring laid Image printed lubstrate to an addldonai and 
fleiotraphk orindat station and printing at laid fleiotraphk and 
additional printing its don a coating oo ail or part of saM Image on laid 



f3> transferring laid substrate to one or more additional printing 
stations for printing the reverse itde of the said tobstratt; and 

<4> printing an Imjge on saM reverse side of said sabstrttett oat 
of i pen ooe or more printing mdom using an offset Uthographk process 
la the continuous In-Une process. 

86. Apparatus for a combined offset Utnograp hk and fiexotraphk 
printing process comprising: 

fl) a.ubttratr, 

(1\ t pfaraUtv of loccesslve printing itations fo r depositing a series 
of Imttts selected from a troop consisting of athograpbic and Beiographk 
Inks, coatings and slurries on one or b oth sides of « snbstrttt In a 
conrinnoos In-Une process; 

131 at least out of said stations comprising a ft eTOtraabic printing 
its don for printing an Imttt on laid sabstrata using a fleiotraphk 

proce ss^ ^ Qp< of <lM toecmlve printing itations belnt an offset 
Hthotraphk printing station whereby iafcl offset U thographk printing 
itadon la used to deposit one of laM Utbotripnk materials on cither ilde 
of the itld substrate In the continuous In-line process; 

87. Apparatus for a combined offset lltbotTaphk/flciotraphic 
printing process comprising; 

a plurality of loccmlve printing nations for printing Images oo a 
substrate la a continuous In-Une process, laid priori n t i tattoos Including 
both offset Hthotraphk and flesotrapfak printing itations for depositing 
lithographic Inks, and ooe or more tieiot raphlc Inks, enadnts and slurries 
on itld substrate, wbcrebv laid Uthogr aphk Inks, and one or more 
neiotraonk inks, coanoti a mi niti i *c» m«T U iaied successively on one 
or both ildes of said mbstrate In the continuous In-Un t process. 
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